Zonal Flows (ZFs) are ubiquitous in fluid turbulence, for example in planetary atmospheres [1] , and the terrestrial jet stream, and are of general interest in turbulence self-organization across different scales. Over the last decade, it has been recognized that spontaneously generated ZFs may also play an important role for turbulence/transport self-regulation in magnetically confined plasmas [2, 3] . Considerable attention has focused on their potential role as a trigger mechanism for the transition from low to high confinement regimes (L-to H-mode transition [4] [5] [6] ) in toroidal fusion plasmas [7] [8] [9] [10] , reducing edge plasma turbulence (and transport) possibly in combination with equilibrium E × B flow shear [5] . Understanding the transition dynamics and power threshold scaling is important to assess auxiliary heating requirements for future burning plasma experiments. A predator-prey model of the L-H transition has been proposed, including the interaction of turbulence, time-dependent Zonal Flows driven by the Reynolds stress, and equilibrium E × B shear due to the radial ion pressure gradient [11] . In this model, the ZF and equilibrium flow shear are two competing predators interacting with drift wave turbulence (prey). E × B flow velocity fluctuations potentially consistent with ZFs, preceding the L-H transition have been observed recently in several experiments [9, 10, 12, 13] . The Reynolds stress thought to generate ZFs has been measured directly in improved Ohmic confinement discharges [14] . Transient phases of "H-mode-like" behavior with increased flow and reduced turbulence have been observed in the NSTX tokamak preceding the LH transition [12] , and ZFs are considered a likely explanation. In the ASDEX-U tokamak, a periodic modulation of flow and turbulence level, with the characteristics of a limit cycle oscillation at the Geodesic Acoustic Mode (GAM) frequency, has been observed preceding the LH transition in low density plasmas [13] .
In this letter we present direct evidence of (1) predator-prey oscillations with characteristic signatures of a low frequency ZF (with a frequency much below the GAM frequency) preceding the L-H transition; (2) periodic turbulence suppression starting when the local ZF E × B shearing rate transiently exceeds the turbulence decorrelation rate; (3) the importance of the radial structure of the ZF flow layer (double shear layer) in establishing the H-mode edge transport barrier, and (4) The radiative instability, thought to be responsible for limit cycle oscillations in earlier DIII-D experiments with a higher triangularity plasma with lower x-point height [8] , is not likely to be present here due to the higher NBI heating power (2. The observed ZF frequency is much below the expected local GAM frequency
, where α is a numerical factor depending on the plasma shape. The GAM, observed earlier in L-mode, typically decreases in amplitude before the L-H transition [9] .
Inside the separatrix, radial inward propagation of the ZF with a phase velocity 
